The complexes of a new quodridentate Schiff base derived from ethylene diamine and 4-hydroxy-2-mehyl -3-acetyl-pyrane-2-on (dehydroacetic acid) with oxovanadium
Introduction
The coordination complexes of the Schiff bases have been widely investigated due to their manifestation of novel structural features, unusual magnetic properties and relevance to biological processes (1) (2) (3) . The coordination compounds quadridentate Schiff bases have been reported to act as inhibitors for enzymes (4) . Considerable interest has been shown in the synthesis of transition metal complexes of quadridentate Schiff bases (5) (6) . Pyran-2-one derivatives containing hydroxyl, acetyl and phenylazo substitutes have been employed as complexing agents (7) (8) (9) (10) . Literatures survey reveals that very little work has, however, been reported on Schiff bases of pyran-2-one. Keeping this in view, we report here the synthesis and characterization of a new quadridentate Schiff base (L) derived from 3-acetyl 4-hydroxy-6-methyl-2-one (I) and ethylene diamine and its complexes with oxo-vanadium(IV), Cr(III), Mn(II), Fe(II), Co(II), Ni(II) and Cu(II).
Experimental Physical measurements and analysis:
Melting points were recorded on Gallen Kamp melting point apparatus and were uncorrected. FTIR spectra were recorded using FTIR-8300 Shimadzo in the range (4000-200)cm 1 . Samples were measured as CsI-disc. The U.V.-visible spectra of compounds were recorded on UV-1650 PC shimdzu spectrophotometer. Magnetic susceptibility measurements were done at room temperature by Gouy method using mercury tetrathiocyanato cobalt (II) as calibrante. Metal estimations were carried out spectrophotometrically using atomic absorption Shimadzo AA-670 spectrophotometer.
Conductivity measurements were obtained using Corning conductivity meter 220. The elemental analysis data of the ligand and complexes were obtained on a Carlo Erba Model EA 1108 (C.H.N.) Elemental analyzer.
Materials and preparations:
3-acetyl-4-hydroxy-6-methyl-pyrane-2-one (I) was prepared by the reported procedure (9) . All the other chemicals used were of AR grade
 Synthesis of the Schiff base (L):
An ethanolic solution (I) (1.56 gm, 0.01 mol in 25 ml) was added to an ethanolic solution of 1,2-diaminoethane (0.3g, 0.005mol in 10 ml), the mixture was refluxed on a waterbath for 2hr. The excess of solvent was partially evaporated under vacuum, and the separated yellow precipitate was filtered under reduced pressure, washed with ethanol and crystallized from ethanol. The compound was dried in vacuum at room temperature over silica gel as can be described in Scheme (1).
The physical properties of ligand can be shown in Table (1) .
 Preparation of the complex:
The metal complexes were prepared by refluxing hot ethanolic solutions of metal chloride (0.01 mol) [except in case of Fe(II) and oxovanadium (IV) complexes where aqueous ethanolic solutions were used] and the ligand (0.01 mol) for 3hr, on a water bath. The complexes separated on adjusting the pH to 7.5 . Were filtered, washed with cyclohexanol, followed by petroleum. ether (60-80 o C) and dried in air.
 Study of complex formation in solution :
The complexes of the ligand (L) with the selected metal ions [ Cr(III), V(IV), Mn(II), Fe(II), Co(II), Ni(II) and Cu(II)], were studied in solution using ethanol as solvent, in order to determine (M:L) ratio in the prepared complexes, following molar ratio method (10) . Aseries of solutions were prepared having a constant concentration (C) 10 3 M of the hydrated metal chlorides or vandyl sulfate VOSO 4 Table ( 2).
 Stability constant of the complexes (Ks):
The stability constant of the (1: 
Results and Discussion

Elemental analysis:
The physical and analytical data of the quadridentate ligand (L), and its metal complexes are given in Table ( Table ( 2) show that C 1 and C 2 complexes are electrolytes in ratio 1:1, whereas C 6 complex is conductive in 2:1.
Infra-red spectra:
Table (2) lists the most useful infrared assignments for those bands most diagnostic of the mode of coordination of ligand (L). The infrared spectra of all metal complexes a decrease in the frequency by (15) (16) (17) (18) (19) (20) cm 1 on complexation for υ (C=N) and υ (c=o) and are constant with coordination carbonyl oxygen and azomethan nitrogen atoms, moreover the presence of bands at range. 415-610 and 395-415cm
1 are assigned to υ (M-N) (12) (13) (14) and υ (M-O) respectively. The infrared spectra of chloro complexes show one new band at 295-350 cm 1 as assigned to υ (M-Cl) of transisomer 15 . A strong band in the oxo-vanadium (IV) complex was observed at 790cm 1 which is assigned to υ (V=O) (16) .Figs. (1) and (2).
Electronic spectra and magnetic moment studies:
The UV-visible spectra of the ligand and their metal complexes were recorded for their solutions in ethanol and DMSO as solvents in the range (200-1000) nm Figs. (6) (17) which are consistent with square pyramid environment of V(IV) complexes. The magnetic moment of oxo vanadium complex is consistent with presence of one unpaired electron (18) . The ligand field spectra of Cr(III) complex exhibits two bands in the region 624 and 455 nm which are assignable to 4 A 2 g→ 4 T 2 g (υ 1 ) and 4 A 2 g → 4 T 1 g (f)υ 1 transitions. The (υ 2 /υ 1 ) ratio is 1.35 which is very close the value of 1.42 obtained for pure octahedral Cr(III) complexes (19) . The Mn (II) complexes shows a slightly low value when compared to spin-only value (5.92 BM). The low values may be due to the presence of Mn (III) species or spinexchange in the solid phase (20) . The electronic spectrum of copper (II) complex shows a broad band at 525nm, which is assigned to E 2 g→ 2 T 2 g in distorted octahedral geometry (17) . The observed magnetic value of Cu (II) complex exhibits µ eff value well in the range to be expected for distorted octahedral geometry. In the case of other complexes, the assignments agree with the proposed stereochemistry. The results shown in Table ( 2), indicate that the molar ratio of (1:1) for complexes yielded high stability. Furthermore the molar absorptivities for all complexes is rather high, this probably was investigated on the presence of quadridentate ligand of O:N:O system which was stable kinetically from the formation of sixmembered ring with the central metal ion (22) . On the bases of magnetic data and spectral studies, oxo vanadium (IV), Cr (III), Mn (II), Co (III), and Cu (II) complexes have been assigned octahedral geometries (structures I and IV) while square-planer geometry is proposed for the Ni (II) complex (structure III).
General
suggested stereo chemistry structures of complexes (C 1 -C 7 ):
According to the results obtained from the elemental and spectral analysis, the general structures of the above mentioned complexes can be illustrated as follow: 
